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(57) [Abstract] 

[Technical problem] Conventionally, since spotting of the target in ARPA 
quantized the reflective signal from a target and made the center of 
gravity the target position, when pulse width changes, a target position 
will change. This problem is solved. 

[Means for Solution] After performing weighting for the location of the 
first transition of two or more reflective signals according to the 
distance lay length of the reflective signal concerned, respectively, in 
quest of these averages, this location is determined as a target 
position. 
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CLAIMS 



[Claim (s)] 

[Claim 1] The quantization section which quantizes the reflective signal 
to input, the gate section which sets up the target gate which limits 
the range predicted that the reflective signal from the target concerned 
is inputted to the target which should follow, and the azimuth range, A 
measurement means to measure each azimuth Tthetai of n reflective 
signals which passed said gate section among the quantized outputs which 
are outputted from said quantization section, the first transition 
distance Tri, and distance lay length alphai (however, i is 1-n 
integers) The weighting value by the distance lay length of each of said 
n reflective signals is computed by the following formula (1) showing 
the sequence of a reflective signal. An operation means to equalize 
after carrying out weighting according the location of the first 
transition of n reflective signals to a formula (1) by the following 
formula (2), to determine the distance Tr of the target concerned, to 
equalize after carrying out weighting according the location of the 
first transition of n reflective signals to a formula (1) by the 
following type (3), and to determine bearing of the target concerned, 
[Equation l] 
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Automatic radar plotting assistance equipment characterized by having a 
means to make carry out impaction efficiency of said target gate to 
compensate for the impaction efficiency of the target position which was 
determined by said operation means, and which should follow, and to 
follow. 

[Claim 2] n above-mentioned reflective signals are automatic radar 
plotting assistance equipment given in the 1st term of a claim 
characterized by considering as the total of a reflective signal which 
passed through this target gate when the above-mentioned target gate was 
located in the same location. 

[Claim 3] The 1st term of a claim characterized by having a means to set 
the above-mentioned target gate as each of each target, to perform the 
above-mentioned measurement means and the above-mentioned operation 
means, and to determine bearing and the location of each target in 
parallel when there are two or more targets which should follow, or 
automatic radar plotting assistance equipment given in the 2nd term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is automatic radar plotting 
assistance equipment and the so-called ARPA (Automat icRader Plotting 
Aid). It is related. 

[0002] 

[Description of the Prior Art] Although various kinds of equipments 
exist in the homing device of a radar, automatic radar plotting 
assistance equipment (ARPA) is one of the typical thing. About the 
target observed with the radar installation, this ARPA does prediction 
count of its rate and the travelling direction from the observation data 
of isochronous spacing, tracks the target concerned automatically, in 
the case of the vessel radar installation, does data processing of the 
data about target bearing, the data of distance and the course of a 
vessel, a speed, time of day, etc. by CPU, and is 'following the target. 
This invention relates to the decision of the target position in ARPA. 
[0003] Next, positioning of the target in conventional ARPA is explained. 
When the radar pulse transmitted from the radar installation is 
reflected from a target in a target and it is inputted as a reflective 
signal, positioning of the target in conventional ARPA quantized the 
image of the target which consists of two or more reflective signals, 
and has determined the center of gravity as a target position. 
[0004] Drawing 3 is a mimetic diagram for explaining the relation 
between a target 100 and the die length (distance lay length centering 
on a radar installation: only henceforth die length) of the reflective 
signal 200. In fact, the reflective signal of a radar is not a simple 
wave as shown in drawing 3 , and the reflection from a sea surface etc. 
is included in the reflective signal. Therefore, although the image of 
the target which consists of two or more reflective signals is quantized, 
the center of gravity is determined as a target position and distance 
and bearing are computed, drawing 3 is explained using one reflective 
signal simplified for the facilities of explanation. As shown in drawing 
3 (A), when the die length wl of the pulse of a radar pulse is smaller 



than die-length L of a target, the die length of the reflective signal 
200 serves as L+wl. And if this reflective signal 200 is quantized and 
that center of. gravity is searched for, it will become the location of 
SI. 

[0005] However, the die length of the pulse of a radar pulse needs to 
extend pulse width from the relation of attenuation by distance to the 
target which is set to 3x108 xO. Ixl0-6=30m, and is generally in a long 
distance when pulse width is set to 0. 1 microseconds, therefore the die 
length (w) of a pulse may become large from die-length L of a target. 
Drawing 3 (B) is drawing showing the case (L=w2) where the die length 
(w2) of a pulse is the same as the die length of a target 100, the die 
length of that reflective signal 200 is set to 2L in this case, and the 
quantized center of gravity becomes the location of S2. Moreover, 
drawing 3 (C) is drawing showing the case (L<w3) where the die length 
(w3) of a pulse is longer than the die length of a target 100, in this 
case, the die length of that reflective signal 200 serves as L+w3, and 
the quantized center of gravity becomes the location of S3. 
[0006] 

[Problem(s) to be Solved by the Invention] When distance and bearing 
were computed by conventional automatic radar plotting assistance 
equipment having quantized the reflective signal from a target, and 
having made the center of gravity the target position as mentioned above 
and pulse width changed, there was a trouble that a target position will 
change. That is, when the reflective signal 200 of (A) - (C) of drawing 
3 was compared, the die length changes with pulse width, respectively, 
and the locations of the centers of gravity S1-S3 differ, respectively, 
therefore pulse width is changed although the first transition is 
located in the same location so that clearly, a target position will 
change. 

[0007] It is made in order that this invention may solve this trouble, 
and it aims at offering the automatic radar plotting assistance 
equipment which does not affect the decision of a target position even 
if it changes pulse width. 
[0008] 

[Means for Solving the Problem] The automatic radar plotting assistance 
equipment concerning this invention The quantization section which 
quantizes the reflective signal to input, the gate section which sets up 
the target gate which limits the range predicted that the reflective 
signal from the target concerned is inputted to the target which should 
follow, and the azimuth range, A measurement means to measure each 
azimuth Tthetai of n reflective signals which passed said gate section 



among the quantized outputs which are outputted from said quantization 
section, the first transition distance Tri, and distance lay length 
alphai (however, i is 1-n integers) The weighting value by the distance 
lay length of each of said n reflective signals is computed by the 
following formula (1) showing the sequence of a reflective signal. 
Equalize, after carrying out weighting according the location of the 
first transition of n reflective signals to a formula (1) by the 
following type (2), and the distance Tr of the target concerned is 
determined. The operation means, [0009] which equalize after carrying 
out weighting according the location of the first transition of n 
reflective signals to a formula (1) by the following type (3), and 
determine bearing of the target concerned 
[Equation l] 

[0010] It is characterized by having a means to make carry out impaction 
efficiency of said target gate to compensate for the impaction 
efficiency of the target position which was determined by said operation 
means and which should follow, and to follow. 

[0011] Moreover, n above-mentioned reflective signals are characterized 
by considering as the total of a reflective signal which passed through 
this target gate, when the above-mentioned target gate is located in the 
same location. Furthermore, when there are two or more targets which 
should follow, the above-mentioned target gate is set as each of each 
target, the above-mentioned measurement means and the above-mentioned 
operation means are performed, and it is characterized by having a means 
to determine bearing and the location of each target in parallel. 
[0012] Since the location of the first transition of two or more 
reflective signals changes weighting by the above-mentioned 
configuration using the principle that the reflective signal with the 
automatic radar plotting assistance equipment of this invention long to 
a range direction has the high probability which is a reflective signal 
from a target, respectively and this location is determined as a target 
position in quest of these averages, even when pulse width changes, that 
location does not change. 
[0013] 

[Embodiment of the Invention] The automatic radar plotting assistance 
equipment of this invention asks for the location of the first 
transition of the reflective signal from a target, and computes that 
bearing and distance by making this location into a target position. 
Since the location does not change even when, as for the location of the 
first transition of a reflective signal, pulse width changes so that 
clearly [ drawing 3 for explaining conventional equipment ], a target 



position can be determined correctly. However, when a target position is 
determined in the first transition of one reflective signal or it is 
determining a target position by the arithmetic average of the first 
transition of two or more reflective signals, there is a possibility of 
determining the location which was mistaken under the effect of the 
reflection from other than targets, such as a sea clutter, interference, 
etc. as a target position. 

[0014] Therefore, in this invention, the principle that the reflective 
signal from a target generally turns into a long signal in a range 
direction compared with other noises is used. Since weighting is changed, 
respectively by multiplying the location of the first transition of two 
or more reflective signals by the distance lay length of each reflective 
signal, by determining this location as a target position in quest of 
these averages The reflective signal long to a range direction made the 
principle that the probability which is a reflective signal from a 
target was high satisfy, and was considered as the configuration which 
determines an exact target position. Hereafter, a concrete operation 
gestalt is explained. 

[0015] Drawing 1 is the block diagram showing the outline of the 
configuration of the automatic radar plotting assistance equipment of 
this invention included in the radar installation, and, for 1, as for 
the quantization section and 3, a radar installation and 2 are [ the 
gate section and 4 ] control operation part in drawing. If the distance 
and the azimuth range where the reflective signal from a target should 
exist by hand control or automatic prehension are predicted, while the 
setup instruction of the target gate will be inputted into the control 
operation part 4 and quantization level will be set as the quantization 
section 2 based on this input, the target gate which limits the distance 
and the azimuth range where the reflective signal from a target should 
exist in the gate section 3 is set up. ' 
[0016] Drawing 2 is drawing for explaining the target gate 10, and is 
PPI (Plan Position Indicator) because of the facilities of explanation. 
They are a scope display and drawing made to correspond (however, in 
order that drawing 2 may make explanation easy to understand, the scale 
etc. serves as an inaccurate drawing). The signal below predetermined 
level is removed in the quantization section 2, and, as for the video 
signal from a radar installation 1, only the reflective signal in the 
target gate 10 is extracted in the gate section 3. In drawing 2 , n 
reflective signals of alpha 1 - alphan are extracted, and these n 
signals are sent to the control operation part 4. In addition, the 
target gate 10 will be moved and set up corresponding to migration of 



the target which should follow, and it is [ the number n of an above- 
mentioned reflective signal is good also as a total of a reflective 
signal which passed when the target gate 10 was located in the same 
location, or ] good also as a predetermined number of the passed 
reflective signals. And the weighting value by the distance lay length 
of each n reflective signals of alpha 1 - alphan is computed by the 
formula (1) following by control operation part, after a formula (2) 
performs weighting according the location of the first transition of n 
reflective signals to a formula (1), the target distance Tr is found in 
quest of the average, and it asks for bearing Ttheta of a target by the 
formula (3) similarly. 
[0017] 

[Equation l] 

[0018] In addition, although the above-mentioned example described the 
case where set up the one target gate, using as one the target which 
should follow, and a target position was determined, when there are two 
or more targets which should follow, it cannot be overemphasized that 
what is necessary is to carry out the multi-statement of the target gate, 
and just to perform above-mentioned data processing at each gate. 
[0019] 

[Effect of the Invention] Since it is not influenced [ that ] and this 
distance lay length is used as weight even if pulse width changes, since 
the automatic radar plotting assistance equipment of this invention does 
not use the distance lay length of the reflective signal from a target 
for the decision of a direct target position, even if there are a sea 
clutter, interference, etc. , a target position can be determined 
correctly. Moreover, since the width of face of the range direction of 
an input signal is used as weight, there is effectiveness ~ all 
neighbor-effectiveness (when the weighted average of all the target 
positions in the gate is taken, it considers as a true target position 
and many confusing targets exist, tailing stabilized from NIARESUTONEIBA 
is attained) is also acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline of the 

configuration of the automatic radar plotting assistance equipment of 

this invention included in the radar installation. 

[Drawing 2] It is drawing for explaining the target gate 10. 

[Drawing 3] It is drawing for explaining the trouble of conventional 

equipment. 

[Description of Notations] 

1 Radar Installation 

2 Quantization Section 

3 Gate Section 

4 Control Operation Part 
10 Target Gate 
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